Heterogeneity of dimer excision in young and senescent human dermal fibroblasts.
We have examined the relationship between nucleotide excision of the main UV-induced photoproduct, the cyclobutane pyrimidine dimer and in vitro cellular senescence. An in situ semiquantitative immunocytochemical assay has demonstrated that, following a UV-C dose of 15 J m-2, young human dermal fibroblasts maintained in a high level of serum are more efficient than senescent fibroblasts in the removal of dimers. However, in G0-arrested cultures (serum-starved), young fibroblasts are compromised in their ability to remove dimers and are significantly less efficient than senescent cells in this process. Supplementation of the culture medium with 0.1 mm deoxyribonucleosides enhances the removal of dimers in both young and senescent fibroblasts in proliferating or serum-starved cells. These data indicate that overall there is a modest but significant reduction in nucleotide excision of dimer photoproducts in cells as they age in vitro. In addition, G0-arrested young cells exhibit reduced removal of dimers, although this can be complemented by deoxyribonucleoside addition. In addition, this in situ assay has revealed heterogeneity in both susceptibility to UV-C-induced damage and excision. Overall, we provide evidence of reduced UV-induced damage excision in senescent compared with young fibroblasts, and demonstrate modulation of these processes in young and senescent cells under specific growth conditions.